Epigenetic mechanisms have been ascribed important roles in endometriosis. Covalent histone modifications at lysine residues have been shown to regulate gene expression and thus contribute to pathological states in many diseases. In endometriosis, histone deacetylase inhibition (HDACi) resulted in reactivation of E-cadherin, attenuation of invasion, decreased proliferation of endometriotic cells, and caused lesion regression in an animal model. This study was conducted to assess basal and hormoneregulated gene expression levels of HDAC1 and HDAC2 (HDAC1/2) in cell lines and protein expression levels in tissues. Basal and steroid hormone-regulated HDAC1/2 gene expression levels were determined by quantitative polymerase chain reaction in cell lines and tissues. Protein levels were measured by immunohistochemistry (IHC) in tissues on an endometriosis tissue microarray (TMA). Basal HDAC1/2 gene expression levels were significantly higher in endometriotic versus endometrial stromal cells, which was confirmed by Western blot analysis. Estradiol (E2) and progesterone (P4) significantly downregulated HDAC1 expression in endometrial epithelial cells. Levels of HDAC2 were upregulated by E2 and downregulated by E2 þ P4 in endometrial stromal cells. Hormone modulation of HDAC1/2 gene expression was lost in the endometriotic cell line. Immunohistochemistry showed that HDAC1/2 proteins were expressed in a substantial proportion of lesions and endometrium from patients, and their expression levels varied according to lesion localization. The highest proportion of strong HDAC1 immunostaining was seen in ovarian, skin, and gastrointestinal lesions, and of HDAC2 in skin lesions and endometrium from patients with endometriosis. These studies suggest that endometriosis etiology may be partially explained by epigenetic regulation of gene expression due to dysregulations in the expression of HDACs.
Introduction
Although the etiology of endometriosis is not completely understood, various theories attempt to explain the mechanisms whereby endometrial cells are able to survive and grow in the peritoneum and other ectopic sites, including genetic predisposition, immune system disturbances, and environmental exposures. 1, 2 Global gene expression studies in both human and animal models have shown that endometriotic lesions have aberrant gene expression profiles when compared to normal endometrium. [3] [4] [5] [6] [7] The mechanisms at play have not been sufficiently studied, but epigenetic regulation of gene expression is emerging as a key player in endometriosis. 8 Thus, the current knowledge on the pathophysiology of endometriosis supports the involvement of both genetic and epigenetic phenomena in inducing changes in gene expression that lead to disease.
Histone modification, including deacetylation of lysine residues by histone deacetylases (HDACs), is a key mechanism of gene expression regulation in cancer and other diseases. [9] [10] [11] Histone deacetylases, involved in cell cycle regulation, proliferation, and cell differentiation, covalently acetylate key residues in histones, thus changing chromatin conformation and result in transcriptional repression. 12, 13 Histone deacetylation, like promoter methylation, generally results in gene silencing; thus HDACs act as transcriptional repressors. The HDAC-related mechanisms also appear to play a role in endometriosis. Recently, Wu et al showed that HDAC inhibition (HDACi) resulted in reactivation of E-cadherin, attenuation of invasion, and decreased proliferation of endometriotic cells. 14, 15 In vitro, HDACi induced cell cycle arrest by upregulating p21 levels and promoted apoptosis 16, 17 ; in vivo, HDACi reduced endometriotic lesion growth and hyperalgesia in a mouse model. 18 These data indicate that methylation changes are not the only epigenetic mechanism involved in endometriosis and led to the proposal that HDACi could be a possible new treatment for this condition. However, the HDAC expression profile of endometriotic tissues is yet to be assessed.
We hypothesized that histone modification regulates gene expression in endometriosis and is therefore a potential target for therapy. Since endometriotic lesions are characterized by high endogenous estradiol (E2) levels and show abnormal responses to progesterone (P4), 19 we also hypothesized that HDAC expression is differentially regulated in normal endometrium versus endometriosis. We specifically aimed to assess the expression levels of HDAC1/2-regulators of most of the reported changes in histone acetylation levels among Class I HDACs (HDAC1, HDAC2, HDAC3, and HDAC8)-in cell lines and human tissues, and their regulation by ovarian steroid hormones in vitro.
20 These data will significantly contribute to the current understanding of endometriosis by dissecting the epigenetic mechanisms at play.
Materials and Methods

Cell Culture and Ovarian Steroid Hormone Treatments
Human endometrial stromal (HESCs) and epithelial endometrial (EEC) cell lines were cultured as described. 21, 22 The stromal endometriotic cell line Hs832cT (CRL-7566) was obtained from American Type Culture Collection (ATCC; Manassas, Virginia) and cultured following their recommendations. This cell line, derived from an ovarian cyst from a patient with endometriosis, has been partially characterized as stromal (expressing vimentin but not cytokeratin nor E-cadherin). Compared to EEC, Hs832cT cells have a lower ER1/ER2 ratio and lower PR protein levels (Bello et al, unpublished data). Steroid hormone treatments were conducted as described by Ruiz et al. 23 
Tissue Collection
Flash-frozen endometriotic lesions and endometrial biopsies were collected from volunteers (19-47 years old) undergoing surgery for benign gynecologic conditions, not on hormonal medication for at least 3 months prior. Average age of patients and controls were 32.9 years (range: 19-47 years) and 42.7 years (range: 40-47 years), respectively (P < .05). Disease severity was determined by collaborating gynecologists using the revised American Fertility Society criteria. 24 Frozen tissues (n ¼ 49) were analyzed for pathological diagnosis and macrodissection to exclude nonendometriotic tissue. Tissues analyzed included 15 endometriotic lesions, 11 endometrial biopsies from endometriosis patients, and 23 endometrial biopsies from women without endometriosis. Protocols involving tissue collection were approved by the PSMHS IRB Committee. All participants signed a consent form and completed a demographic and clinical questionnaire.
HDAC1/2 Gene Expression Levels in Cells and Tissues
RNA was extracted following standard procedures (RNAeasy Qiagen, Valencia, California). After deoxyribonuclease treatment, total RNA was reverse transcribed (iScript cDNA synthesis kit, Bio-Rad, Hercules, California), and gene expression levels were determined using TaqMan Gene Expression Assays (HDAC1: Hs00605262_g1; HDAC2: Hs00231032_m1; Applied Biosystems, Foster City, California). Quantitative polymerase chain reaction was performed as described using glyceraldehyde 3-phosphate dehydrogenase (Hs99999905_m1) and beta2M (Hs99999907_m1) for normalization in cells and tissues, respectively. 23 Basal gene expression was reported as relative units (RUs; 2 ÀDCt ).
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HDAC1/2 Protein Expression Levels in Cells
Total protein extraction, quantification, and Western blot analysis were conducted as described in detail by Ruiz et al (2010) . 23 Polyclonal primary antibodies to HDAC1 and HDAC2 were used at dilutions of 1:500 and 1:5000, respectively. Enhanced chemiluminescence was analyzed on a ChemiDoc XRSþ system (Bio-Rad, Hercules, California).
Immunohistochemistry of HDAC1/2 in Human Endometrium and Endometriotic Samples on a Tissue Microarray (TMA)
De-identified formalin-fixed paraffin-embedded endometrium and endometriosis tissues were obtained from a collaborating pathology laboratory after protocol approval by the PSMHS IRB Committee. Average age of patients and controls represented in the TMA were 35 and 42 years, respectively. All biopsies were evaluated by a pathologist (M.G.) who confirmed the diagnosis and stage of the menstrual cycle of eutopic endometrial samples using Noyes criteria. 26 A total of 164 core biopsies obtained from 83 tissue blocks were used to construct a TMA at the Moffitt Cancer Center Pathology Department. From most blocks, 2 different core biopsies were included in the TMA. The total number of cores on the TMA were 29 ovarian endometriosis, 16 fallopian tube endometriosis, 34 peritoneal endometriosis, 4 skin (umbilical) endometriosis, 7 gastrointestinal (GI), 22 eutopic endometrium of patients with endometriosis (EE), 14 control proliferative phase endometrium (PE), and 38 control secretory phase endometrium (SE). Control endometrium were obtained from women with uterine myomas, abnormal uterine bleeding, or enlarged/prolapsed uterus.
Immunostaining of HDAC1/2 in Human Endometrium and Endometriotic Samples on a TMA
Ten-micrometer sections of the TMA block were cut for immunostaining. The endometriotic and eutopic endometrial tissue sections on the TMA were stained using the LSABþ Kit (Dako, Carpinteria, California) following the manufacturer's recommendations. After dewaxing and rehydration, antigen retrieval was conducted with target retrieval solution (pH ¼ 9; Dako) followed by the removal of endogenous peroxidase activity using standard methods. Primary antibodies against HDAC1 (1:250) and HDAC2 (1:100) were incubated in antibody diluents (Dako) for 1 hour at room temperature (RT). Sections were incubated for 30 minutes at RT with the secondary biotinylated antibody developed with diaminobenzidine and counterstained with Meyer hematoxylin solution. Positive controls were sections of tonsils. The slides were mounted and visualized at 10, 20, and Â40 magnification on an inverted microscope with an Olympus 35 mm camera (Nikon, Japan). Immunostaining intensity was blindly scored in nuclei of epithelium, glands, and stroma using a 0 to 3 score system: 0 ¼ no staining, 1 ¼ weak, 2 ¼ moderate, and 3 ¼ strong staining.
Statistical Analyses
Gene expression data are presented as mean RU + standard deviation (SD). Group variables were compared by KruskalWallis nonparametric analysis of variance (ANOVA). Independent sample Wilcoxon tests were done to assess statistical significance of selected differences between groups. Nonparametric Spearman correlations between gene expression levels of HDAC1/2 were analyzed using GraphPad Prism 4.0 (GraphPad Software Inc, La Jolla, California). Statistical significance of the differences in proportions of tissues on the TMA with strong immunostaining was assessed by 2-sided Fisher Exact test. Statistical significance level was set at P < .05. SPSS15 (SPSS Inc, Chicago, Illinois) was used for the statistical analysis.
Results
Basal and Ovarian Steroid Hormone Regulated Expression of Class HDAC1/2 in Human Endometrial and Endometriotic Cell Lines
Hs832cT cells express higher levels of HDAC1/2 messenger RNA (mRNA) than endometrial cell lines, but these differences were only significant between the endometriotic cells (which are of stromal characteristic) and the endometrial stromal cells (Figure 1 ). Western blot experiments confirmed that endometriotic cells express higher protein levels of these proteins when compared only to endometrial stromal cells (data not shown). Compared to control (media plus vehicle or CV), E2 þ P4 significantly downregulated HDAC1 expression in EEC but not in HESC (Figure 2 ). Histone deacetylase 2 was significantly upregulated by E2 only in HESC, while E2 þ P4 brought levels to those of control. No statistically significant changes in gene expression were observed for Hs832cT.
Gene Expression Levels of HDAC1/2 in Human Endometriotic and Endometrial Fresh Tissues
Mean HDAC1 expression was 10.95 RU (SD + 6.61; median ¼ 11.14) in lesions, 19.55 RU (SD + 12.85; median ¼ 15.41) in eutopic endometrium from patients with EE, and 16.18 RU (SD + 11.87; median ¼ 11.04) in endometrium of women with fibroids (EF; Figure 3 ). For HDAC2, mean expression was 9.40 RU (SD + 7.41; median ¼ 5.85) in lesions, 13.69 RU (SD + 9.23; median ¼ 14.01) in EE, and 6.58 RU (SD + 3.48; median ¼ 5.23) in EF. Endometriotic lesions expressed the highest mean levels of both HDAC1/2. Across tissues, HDAC1 expression was higher than that of HDAC2. Levels of HDAC1/2 expression were significantly correlated in lesions (Spearman r ¼ .80; 95% CI: 0.41-0.95; P ¼ .002) but not in EE (Spearman r ¼ .43; 95% CI: À0.24 to 0.83; P ¼ .18) nor in endometria from controls (Spearman r ¼ À0.06; 95% CI: À0.47 to 0.38; P ¼ .80).
Immunostaining Intensity of HDAC1/2 Proteins in Human Endometriotic and Endometrial Tissues on a TMA
Nuclear immunostaining for HDAC1/2 was detected in stroma and glands in both diseased and control tissues; however, the intensity of HDAC1/2 protein staining was generally higher in endometriotic lesions compared to eutopic endometrium of controls, with noticeable differences depending on lesion localization (Figure 4 ). There were no statistically significant differences in mean protein expression of HDAC1/2 in PE versus SE from controls. Expression levels of HDAC1 protein were higher among the endometriotic tissues when compared to PE and SE. In stroma and glands, average HDAC1 immunostaining was lowest in PE, followed by peritoneal lesions and SE. The highest mean expression of HDAC1 was observed in skin, GI, ovarian, and EE. Histone deacetylase 1 staining was significantly stronger in skin lesions in stroma (P ¼ .006) and gland (P ¼ .034) compared to all tissues except for GI lesions. Histone deacetylase 2 protein levels, on the other hand, were lowest in ovarian and highest in skin lesions, followed by EE and GI. In stroma, HDAC2 expression was significantly higher in EE compared to SE (P ¼ .046). Skin lesions expressed higher levels of HDAC2 in both glands and stromal than peritoneal, ovarian, fallopian tubes, and PE (P ¼ .07). Both PE and SE expressed lower levels of HDAC1 than most lesion types, while differences in HDAC2 between diseased and control tissues were subtler.
Proportion of Tissues in Each HDAC1/2 Immunostaining Intensity in Human Endometrial and Endometriotic Tissues
In skin endometriosis, 100% (4 of 4) of tissues stained strongly for HDAC1 in both stroma and glands. Significantly higher proportions of tissues with strong HDAC1 immunostaining were observed in GI lesions (50% in glands and 50% in stroma) and ovarian lesions (44% in glands and 46% in stroma). Almost half of EE tissues stained strongly for HDAC1 in glands (44%; P ¼ .056) and less in stroma (32%), but this was higher than strongly staining PE (0% in glands and 0% in stroma) and SE (10% in glands and 18% in stroma). The proportion of tissues with strong HDAC2 immunostaining was higher in skin (100% in glands and stroma), followed by peritoneum (32% in glands and 42% in stroma), GI (17% in glands and 43% in stroma), and ovarian (20% in glands and 39% in stroma). A higher proportion of EE had strong expression of HDAC2 in stroma (82%), but not in glands (35%), compared to PE (29% in glands and 57% in stroma) and SE (27% in glands and 40% in stroma; Figures 5 and 6 ).
Discussion
Epigenetic mechanisms are emerging as important regulators of gene expression in endometriosis and other inflammatory diseases. This study shows for the first time that (i) levels of gene and protein expression of HDAC1/2 are higher in an endometriotic stromal cell line compared to a normal endometrial stromal cell line, (ii) a substantial proportion of tissues from patients express high mRNA levels of HDAC1/2, (iii) their genes are regulated by ovarian steroid hormones in endometrial cells; and (iv) HDAC1/2 proteins are differentially expressed in endometriotic tissues depending on lesion type/localization.
Histone acetylation and deacetylation, regulated by the counterbalanced action of histone acetyl transferases and HDACs, act in concert to regulate gene expression by changing the conformation of the chromatin. 13 Histones in transcriptionally active regions of the genome are generally hyperacetylated. Aberrant HDAC levels or sustained HDAC activity À7 mol/L progesterone (P4), or E2/P4 for 24 hours. Total RNA was isolated from treated and untreated (medium with vehicle, CV) cells. Quantitative polymerase chain reaction (qPCR) of HDAC1/2 was conducted using TaqMan gene expression assays. Results are expressed as relative expression (relative units, RU) after normalization with the reference gene. The HDAC1 gene expression was significantly downregulated by E2/P4 in endometrial epithelial cells (B) but not in endometrial stromal nor in the endometriotic cells (C). The HDAC2 gene expression levels were significantly increased by E2 and dowregulated by E2 þ P4 in endometrial stromal cells (A). **P < .01.
would therefore result in histone deacetylation, tightly packaged chromatin, and downregulation of gene transcription. It has been demonstrated that HDACi can reduce the size of lesions and relieve pain symptoms in mice with experimentally induced endometriosis, suggesting that HDACi could potentially be used as a novel alternative for endometriosis treatment. 18 However, there is a need to identify the HDAC isoforms that are relevant in this context and to dissect the specific mechanisms activated in the endometriotic lesions via HDAC expression and function. This understanding will also help explain why endometriotic cells share some molecular mechanisms with cancer cells but do not frequently transform and rarely metastasize.
We also assessed whether gene expression levels of HDAC1/2 are regulated by E2 and/or P4. Histone deacetylase 1 gene expression was significantly downregulated by E2 þ P4 in endometrial epithelial cells. In contrast, HDAC2 was upregulated by E2 in stromal cells, while E2 þ P4 brought levels back to baseline. Thus, HDAC1/2 expression appears to be downregulated during the secretory phase of the menstrual cycle, when both E2 and P4 levels are elevated, which is consistent with the increase in levels of acetylated H3 and H4 by E2 þ P4 in HESCs and EECs. 27, 28 This pattern of hormonal regulation was lost in the endometriotic cell line. Taken together, these data suggest that due to the known resistance to P4 of endometriotic lesions, downregulation of HDAC1/2 expression Figure 3 . Gene expression levels of histone deacetylase (HDAC) 1/2 in endometrial and endometriotic tissues. A, Relative gene expression levels in tissues: RNA was isolated from flash-frozen tissues and quantitative polymerase chain reaction (qPCR) was conducted using TaqMan assays. Results are expressed as relative units (RU) after normalization with the reference gene glyceraldehyde 3-phosphate dehydrogenase (GAPDH). The HDAC1 was expressed in tissues of patients with endometriosis (endometriotic and eutopic endometrium), and in the endometria of patients with fibroids. The highest mean expression of HDAC1 was observed in the endometria of patients with endometriosis. Similar results were observed for HDAC2, which was expressed in a substantial proportion of tissues from patients with endometriosis and fibroids. The highest expression of HDAC2 was in endometria from patients with endometriosis. B, Correlations of HDAC1/2 gene expression levels in tissues: a positive and significant correlation was observed in the levels of HDAC1/2 only in endometriotic lesions.
is lost leading to increased levels in endometriosis. 29 This, in turn, would result in a hypoacetylated state and aberrant gene expression profiles. Ongoing studies in our laboratory are designed to identity genes that are regulated by this mechanism.
Expectedly, HDAC1/2 gene expression levels in fresh frozen human endometriotic tissues were highly heterogeneous. Also, both genes were expressed in a substantial proportion of eutopic endometria from women with endometriosis and of women with uterine fibroids, indicating that aberrant histone deacetylation activity could also play a role in other gynecological diseases. There were no statistically significant differences in the mean expression levels of HDAC1/2 according to menstrual cycle phase, but this study is limited in that normal endometrium samples from healthy volunteers were unavailable for analysis. Interestingly, expression levels of HDAC1/2 were significantly correlated in endometriosis lesions but not in the endometria of women with endometriosis or with other gynecologic diseases. We speculate that HDAC1/ 2 are co-regulated within the lesions due to their particular inflammatory and hormonal microenvironment.
The observed coexpression and apparent coregulation of HDAC1/2 has important implications in regard to their Figure 4 . Immunostaining intensity of histone deacetylase (HDAC)1/2 proteins in endometrial and endometriotic tissues. A total of 164 formalin-fixed paraffin-embedded endometrial and endometriotic tissues on a tissue microarray (TMA) were analyzed by immunohistochemistry. Immunostaining intensity of HDAC1 and HDAC2 was evaluated and scored blindly in glands (A and C) and stroma (B and D) by 2 independent observers using the intensity scale (3 ¼ strong, 2 ¼ moderate, 1 ¼ weak, and 0 ¼ no staining). Staining was reported as mean immunohistochemistry (IHC) score + standard deviation (SD). The highest mean expression of HDAC1 was seen in skin lesions followed by gastrointestinal (GI), ovarian, and endometrium from patients with endometriosis (EE). Differences in mean HDAC2 immunostaining intensity were subtler, with the highest mean expression seen in skin, EE, and GI lesions. The level of expression of HDAC2 in EE was significantly higher than secretory phase endometrium (SE).
function as regulators of gene expression. 30, 31 Histone deacetylase 1/2 are conserved enzymes that are part of the Sin3a repressor complex. Sin3a transcriptionally regulates steroidogenic acute regulatory protein gene, glucocorticoid receptormediated transcription, and Snail-mediated E-cadherin repression. 32, 33 Also, HDAC1/2 have overlapping functions in cell cycle regulation and their expression has been correlated with Ki-67 levels. 34, 35 Their silencing leads to cell cycle arrest and upregulation of the cyclin-dependent kinase inhibitor p21.
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This correlates with the work by Wu and Guo, showing that HDACi decreased proliferation of an endometriotic cell line by upregulating p21, first uncovering an important role of histone modifications in the pathophysiology of endometriosis.
Eutopic, cycling endometrium has been shown to express Class I HDACs constitutively throughout the menstrual cycle. At the protein level, HDAC2 was found to be slightly elevated during the secretory phase. 37 Recently, the profile of global histone acetylation in normal endometrium was assessed. 38 In this study, global acetylation was shown to increase when transcription activity is likely to be higher. These data indicate that histone acetylation/deacetylation is hormonally regulated and that abnormal epigenetic modifications may be associated with endometrial pathologies. We also assessed protein expression levels and cellular localization of HDAC1/2 using an endometriosis TMA. To our knowledge, ours is just the second study of protein expression using this powerful technology. We observed that HDAC1 was highly expressed in skin, GI, and ovarian endometriosis, and less in lesions localized in fallopian tubes or peritoneum; HDAC1 protein expression was also higher in the endometria of patients than controls. Histone deacetylase 2 showed a similar pattern of expression in peritoneal versus ovarian lesions, and it was expressed in a higher proportion of control endometria than HDAC1. It is of great interest to document that not all Figure 5 . Proportion of tissues in each histone deacetylase (HDAC)1/2 immunostaining intensity category in endometrial and endometriotic tissues. The proportion of tissues in each tissue type categorized as having strong (3), moderate (2), weak (1), or no (0) immunostaining for HDAC1 and HDAC2 was determined. At the protein level, HDAC1/2 were differentially expressed according to lesion localization, with the highest proportion of positive HDAC1 immunostaining seen in ovarian, skin, and gastrointestinal (GI) lesions, and of HDAC2 in skin and endometria of patients with endometriosis.
the lesion types and/or localizations express high levels of HDACs, and that there are statistically significant differences in its expression in glands versus stroma. The relevance of the observed differences in expression related to lesion localization is currently unknown, but we speculate that they may be due to the distinctive etiopathologies of the different lesion types as has been proposed before. 39, 40 A high degree of heterogeneity in HDAC expression levels has also been described in cancer. 41, 42 Within cancer types the proportion of samples expressing high levels of HDACs ranges from 30% to 95%. 41, 43 Elevated expression of HDAC1-3 was shown in 61%, 95%, and 83% of endometrial carcinomas and in 61%, 93%, and 84% of ovarian carcinomas, respectively. In ovarian carcinoma, the protein levels of HDAC1-3 increased as lesions progressed from benign to borderline to malignant. Also, levels of expression were stronger in highly proliferative and dedifferentiated colorectal tumors. 44 Thus, our results are in agreement with the cancer data in that HDACs expression levels varied considerably among tissue type and localization, and immunostaining was not observed in all tissues studied. Based on our observation that ovarian endometriosis lesions express aberrant HDAC levels compared to peritoneal lesions, together with the knowledge that ovarian endometriosis has been shown to be a risk factor for ovarian cancer, 45, 46 it can be speculated that epigenetic mechanisms involving histone modifications play an important role in the observed dysregulations of endometriotic cells that, if untreated, may in the long term result in cancer. It would be interesting to correlate the levels of HDAC isoform expression in ovarian lesions with an increased potential for transformation in order to better understand the underlying mechanisms.
This study documents for the first time the expression profile of HDAC1/2 in endometriosis. We showed that HDAC1/2 protein levels vary among lesions, and that a substantial proportion of tissues show aberrant nuclear expression of these enzymes. We speculate that dysregulations in HDAC expression lead to a diseased phenotype characterized by increased cell proliferation and invasion. 34 The major limitation of this study is that our comparison group is composed of endometrial tissues from women with uterine fibroids and not women free of any disease. The disadvantage of using such tissues as referent is that we cannot conclusively establish whether healthy endometrium is hypo-or hyper-acetylated as compared to endometriotic tissues. We can only confirm that there are differences in the expression of these genes in 2 different pathological states (a finding that, if validated, could constitute the basis for a diagnostic biomarker). This limitation is due to the fact that our inclusion criteria included laparoscopic confirmation of absence of peritoneal lesions. Since endometriosis requires laparoscopy for diagnosis, women having this type of intervention are unlikely to be free of any other gynecological disease. Despite the limitations of the study, we showed that endometriosis has an epigenetic component that needs to be addressed. Our results should encourage follow-up investigations with tissue free of disease to confirm the role of HDACs in endometriosis.
In summary, these data provide additional evidence in support of a possible role of histone deacetylation in the pathophysiology of endometriosis and other gynecologic diseases and suggest that the use of HDACi as therapeutic agents for endometriosis should take into consideration the localization of lesions and the specific profile of expression of HDAC isoforms, as it is being done for cancer. 
